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We, FISHER & PAYKEL HEALTHCARE LIMITED a company duly 
incorporated under the laws of New Zealand of 15 Maurice Paykel Place, East 
Tamaki, Auckland, New Zealand, do hereby declare this invention to be described in 
the following statement: 
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BACKGROUND TO THE INVENTION 
Field of the Invention 

The present invention relates particularly, though not solely, to the deUvery of 
humidified pressurised oxygen and/or air to a patient. In particular, the present 
invention relates to connections used to couple heated breathing conduits together. 
Summary of the Prior Art 

In order to supply gases to a patient or a person needing such gases, it may 
sometimes be necessary to first humidify those gases, for example using a respiratory 
humidifier/ventUator system In such a case where the gases have been humidified, 
and therefore laden with water, it is likely that during transport through a conduit to 
the patient, condensation of that water vapour will occur. In order to overcome this 
disadvantage it is known to associate a heater wire with respiratory humidifier 
breathing conduits to avoid condensation. Examples of such a heated breathing 
conduit are disclosed in US 5,537,996 (McPhee) and US 5,392,770 (Clawson et al.). 

Commonly used at the end of a heated respiratory conduit to connect to a mask 
or mouthpiece, is a piece of soft extremely flexible connecting tube. The breathing 
circuit, while flexible, will necessarily be stiff enough to maintain its integrity over 
comparatively long runs, while the connecting tube, being only a short length, for 
example 10 centimetres, merely has to span between the user's mouth and chest, and 
can thereby be made in a manner that would not be suitable for long runs. It has been 
found that condensation may fonn in the short flexible connecting tube causing 
problems to the patient 
SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a tubing connector between 
heated breathing conduits that goes some way towards overcoming the 
abovementioned disadvantages. 

Accordingly, in a first aspect the present invention consists in a connector to 
couple a first conduit to a second conduit or patient interface, where said first conduit 
includes at least one elongate electrical means extending within, through out or about 
it, and said second conduit or said patient interface include at least one electrical 



means extending within, throughout or about said conduit or said patient interface, said 
connector comprising; 

a male portion of a generally tubular shape connected to one end of said second 
conduit, said male portion having one or more electrical contact means on the exterior 
of said male portion, 

a female portion of a generaUy tubular shape connected to one end of said Grst 
conduit, said female portion having one or more electrical contact receiving means on 
the mterior of said female portion, 

wherein coupling of said male and said female portions causes said electrical 
contact means to engage with said electrical receiving means, said coupling 
simultaneously causing a gaseous and electrical connection between said Gist and 
second conduit, and said coupling being able to be swiveUed or twisted without 
disruptmg said gaseous and electrical connection. 

Preferably said elongate electrical means and said electrical means are heating 
elements means to heat said first conduit, second conduit or said patient interface. 

Alternatively said elongate electrical means and said electrical means are wires 
that provide power to said patient interface connected to at least one of said firet or 
second conduits. 

Alternatively said elongate electrical jneans and said electrical means include 
both a heating element means to heat at least one of said first or second conduits and a 
wire to supply power to at least one of said first or second conduits or said patient 
interface. 

Preferably said first and second conduits forms a gases supply means. 
Preferably said gases supply means is a humidifier. 

Alternatively said gases supply means is an integrated blower and humidifier. 

Alternatively said gases supply means is a positive pressure ventilation device. 

Preferably said electiical contact means and said electiical contact receiving 
means are made firom electricaUy conductive material. 

This invention may also be said broadly to consist in tiie parts, elements and 
features referred to or indicated in tiie specification of the appUcation, individually or 
coUectively, and any or aU combinations of any two or more of said parts, elements or 



features, and where specific integers are mentioned herein which have loiown 
equivalents in the art to which this invention relates, such known equivalents are 
deemed to be incorporated herein as if individually set forth. 
BRIEF DESCRIPTION OF THE DRAWINGS 

One preferred form of the present invention will now be described with 
reference to the accompanying drawings. 

Figure 1 is an illustration of a humidified continuous airway pressure (CPAP) 
system as might be used in conjunction with the connector of the present invention. 

Figure 2 is a view of the inspiratory conduit showing the preferred embodiment 
of connector of the present invention, 

Figure 3 is a cross-sectional view of the preferred embodiment of the connector 
of the present invention where the male and female portions of the connector are 
unconnected. 

Figure 4 is a cross-section of the preferred embodiment of the connector of 
Figure 3 where the connector is in an 'in use' configuration. 

Figure 5 is a cross-sectional view of the alternative embodiment of the 
connector of the present invention, where the male and female portions of the 
connector are unconnected, and 

Figure 6 is a cross-section of the alternative embodiment of the connector of 
Figure 5 where the connector is in an 'in use' configuration. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention provides improvements in the field of CPAP therapy. In 
particular to a connector that creates both an electrical and a gaseous connection 
between two conduits. This connection has the advantage of being able to be twisted 
and swivelled without loss of electrical or gaseous connection between the two 
conduits. It will be appreciated that the connector as described in the preferred 
embodiment of the present mvention can be used in respiratory care generally or with 
a ventilator, but wiU now be described below with reference to use in a humidified 
CPAP system. It will also be appreciated that die connector is equaUy appHcable to all 
forms of patient interface. 



With reference to flie accompanying drawings and in particular to Figure 1, an 
example of humidification apparatus and respiratory humidification system 
incorporating preferred embodiments of the connector of the present invention is 
illustrated. In the description below, reference has been made to the connection of a 
breathing conduit to another breathing conduit, it must be appreciated that the 
connector of the present invention may be used in medical devices, for example, a 
positive pressure ventilation devices, continuous positive airway pressure (CPAP) 
devices, insufflation devices, integrated insufflation and humidification devices, 
integrated CPAP and humidifier devices, or any other such breathing assistance device 
that can be used in either home-care or hospital appUcations. The use of the word 
humidifier alone must not be seen as restrictive to the appHcation or use of the 
connector of fhs present invention. 

Included in the example respiratory humidification system as shown m Figure 
1, is a gases siq)ply means 1, such as a ventilator or blower, having an outlet 2 that 
suppUes gases (for example oxygen, anaesthetic gases or ah-) to the mlet 3 of a 
humidification chamber means 4 via a conduit 6. Humidification chamber means 4 
may, for example, comprise a plastics formed chamber having a metal base 7 sealed 
thereto. Humidification chamber 4 is adapted to hold a volume of water 8, which is 
heated by a heater plate means 9 under the control of controUer or control means 1 1 of 
a humidification device or hmnidifier 10. 

As the water within chamber 4 is heated it will slowly evaporate, mixing water 
vapour with the gases flow through the humidification chamber firom ventilator 1. 
Accordingly, humidified gases leave the humidification chamber 4 via outlet 12 and 
are passed to a patient or other person in need of such gases 13 through a gases 
transportation pathway or mspiratory conduit 14. In order to reduce condensation 
within the inspiratory conduit 14 and to raise the temperature of the gases provided to 
the patient 13 heating element means 15 is provided which is energised under the 
control of control means 11. The inspiratory conduit 14 is comprised of two sections a 
stiff section 14a and a flexible section 14b. The sections 14a and 14b are connected 
together by the connector 20 of the present invention. 



A gases outlet 24 on the humidifying chamber 21 is provided and conduit 14, 
conveys humidified gases to the patient at the end 16 of the conduit The end 16 of the 
conduit may have a camiula comiected to the patient's nose, nasal mask or facemask 
connected to the user's face, so as to supply humidified gases to the user. 

The conduit 14 is shown in Figure 2 wherein a heatiag element 30, such as a 
copper filament, is provided within the conduit 14 to help prevent condensation of the 
humidified gases within the conduit .14. Such condensation is due to the temperature 
of the waUs of the conduit 14 being close to the ambient temperature, (being the 
temperature of the surrounding atmosphere) which is usuaUy lower than the 
temperature of the humidified gases within the conduit 14. The heating element 30 
effectively replaces the energy lost from the gases through conduction and convection 
during transit through the conduit 14. Thus the conduit heating element 30 ensures the 
gases delivered to the patient are at an optimal temperature and humidity. 

As discussed in the prior art, a piece of soft flexible conduit is used to connect 
the heated respiratory conduit to the patient interface 16. This flexible conduit being 
unheated can be prone to producing condensation thereby disrupting the temperature 
and humidity of the gases flowing through the flexible conduit. In order to remove the 
condensation and retain ease of movement of the mask, a heating element 30 may be 
added to the flexible section 14b of the conduit 14. The heated flexible section 14b is 
attached to the rest of the heated respiratory conduit 14a by way of a swivelling 
connector 20. 

Furthermore, it may also be necessary to have electrical wires extending 
through the conduit 14 and flexible section 14b that carry sigfials fonn sensors (for 
example, temperature, humidity, pressure, optical or sound sensors) to the patient 
interface. These additional wires may be moulded into the conduit or merely extend 
within the conduit. In tiie case where no heating is requires of tiie gas but an electrical 
connection extending though tiie conduit to tiie patient interface an appropriate 
connection is required. 

The preferred embodiment of tiie connector 20 of tiie present invention is 
shown in Figure 3 and provides botii electoic^ and gaseous connections between tiie 
conduits 14a and 14b and possibly an additional electiical connection to tiie interface 



connectors to one end of the conduit 14b. On one end of the conduit 14b is the male 
portion 21 of the connector 20. On the corresponding end of the conduit 14a is the 
female portion 22 of the connector 20. 

The male connector portion 21 is preferably manufactured from a thermoplastic 
material and is preferably over moulded, by way of injection moulding, over the end of 
the conduit 14b. The heating element 30 within the conduit 14b has two terminals or 
contacts 21a, 21b on the exterior of the connector 21. The contacts 21a, 21b are 
positive and negative (respectively) and are made from an electrically conductive 
material, for example, copper. The contacts 21a, 21b project outwards from the 
exterior of the connector 21. The contacts 21a, 21b may be any shape, but preferably 
are circular. Again, these contacts 21a, 21b are moulded into the male connector 
portion 2 1 during manufacture. 

The female connector portion 22 is also preferably manufactured from a 
thermoplastic material and is preferably over moulded, by way of injection moulding, 
over the end of the conduit 14a. The heating element 30 within conduit the 14a is 
similarly made up of two wires, a positive and a negative wire, therefore on the female 
connector 22 there are two terminals or contacts 22a, 22b. The terminals 22a, 22b are 
positive and negative respectively and are located on the interior fece of the female 
portion 22. The terminals 22a, 22b are shaped like a ring. The profile of the terminals 
22a. 22b are such that they match the exterior profile of the contacts 21a, 21b. Again, 
these terminals 22a, 22b are moulded into the male connector portion 21 during 
manufacture. 

When a connection is made between the male and female portions 21, 22 as 
shown in Figure 4. the contacts 21a, 21b fit into or touch the terminals 22a, 22b 
respectively. This securely fits the connector 21 to the connector 22 and aUows 
rotational movement 23 about the y-axis 27 without loss of either electrical or gaseous 
connection. This connector also aUows for the flexible conduit 14b to be suppHed 
with current to power a separate heating wire 3 1 in the flexible conduit 14b. 

The alternate embodiment of a connector of the present invention is shown in 
Figures 5 and 6. This connector 40 also provides an electrical and gaseous connection 
between one end of the conduit 14a and one end of the conduit 14b. This connection 
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is also able to be twisted around the y-axis 47 (as indicated by airow 43, shown in 
Figure 6) without loss of connection. In Figure 6, the male connector 41 is shown not 
connected to the female connector 42. 

The male connector 41 is again made of a thennoplastic material and is 
effectively a tubular moulding fonned about the end of the flexible conduit 14b. The 
female connector 42 is over moulded on to one end of the conduit 14a by known 
processes, for example by injection mouldmg, and is manufactured firam a 
thermoplastic material. The end of the female connector 42 (where the male connector 
41 is inserted, as shown in Figure 5) consists of an inner tube 44 and an outer tube 46 
located around the outer circumference of the inner tube 44. This creates a recess 45 
between these tubes 44. 46 that is capable.of receiving the male portion 41 . The recess 
45 is substantially the same width as the width of the male portion 41. Although not 
shown, the connection between the male connector 41 and female connector 42is 
capable of being locked or automaticaUy locking when connecting. . A seal, for 
example, by a friction fit or latching is necessary to ensure no gas leakages. 

In use, when the male portion 41 is inserted into the female portion 42 to fonn a 
connection, the male portion 41 can be twisted in the female portion 42 about the y- 
axis 47. In order to heat the conduit 14b. the heating element 50 within the heated 
conduit 14a may extend out from the heated conduit 14a (as shown in Figure 6) and in 
use, into the flexible conduit 14b. The heating element 50 may have several 
embodiments. In one embodiment, the heating element 50 may be loose within 
conduit 14a and simply threaded through the connector 40 into the conduit 14b. 
Alternately, the heating element 50 may be an integral part of the waU of the conduit 
14a (as previously described) and extend out from the heated conduit 14a through the 
connector 40 and into the flexible conduit 14b. 

In each of the embodiments described above a lockmg mechanism is provided 
between the male connectors and female connectors. For example, the. connectors may 
fit together by way of a thread or bayonet type fitting, or by way of any one of the 
pneumatic locking mechanisms as described in New Zealand Patent Application 
Number 519374 of Fisher & Paykel Healthcare Limited. 
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